This paper examines access to external financing in the privatization context and provides new evidence on the effects of financing constraints on performance and investment. Ownership reforms increase firms' reliance on external financing. Empirically, performance and investment changes around ownership reforms are increasing in country-level measures of access to credit. The presence of a severe prior public financing constraint contributes to stronger investment growth after privatization. Privatized enterprises do not outperform publicly owned industries, all else given. Our analyses rely on new international sector-and firm-level data and correct for potential endogeneity of ownership changes.
Introduction
The relation between ownership structure and performance has long been an important issue in theoretical and empirical corporate finance. Private ownership and ownership reforms have been shown to improve firm performance through aligning the incentives of managers and shareholders and increasing the efficiency of investment decisions. A change in the sources of funding and the extent of reliance on external financing is an important implication of ownership reforms mostly overlooked in earlier analysis. To our knowledge this study is the first systematic attempt to examine the role of access to external financing for performance and investment changes following privatizations. We find a significant effect of country-level measures of access to credit on performance and growth around ownership reforms over different time horizons. We also find that prior constraints are associated with significantly higher investment growth following ownership changes. However, comparisons of privatized industries with similar publicly owned industries reveal that a shift to private ownership alone does not lead to better performance. Our tests employ new international telecommunications sector data as well as firm-level data for multiple sectors, and they correct for selection bias and endogeneity.
This paper provides novel evidence on the interaction between operating decisions and financing. Access to external financing is hypothesized to have a large effect on capital-intensive companies that become more dependent on private funding of new investment projects after a change from public to private ownership. This paper also sheds more light on the issue of investment and soft budget constraints. According to a prevalent view, inefficient investment in publicly owned enterprises can be curbed by switching to a hard budget constraint under private ownership. Our findings instead underline the significance of past financing constraints and increased access to external financing for improvements in performance and investment growth following a change from public to private ownership.
Focusing on a sample of capital-intensive industries, we analyze the effects of access to financing before and after ownership changes to distinguish between the financing dimension and other factors that contribute to the impact of ownership reforms on performance. We examine the effects of access to external financing and the relaxation of prior public sector financing constraints on performance around ownership changes. We argue that access to external financing improves the ability of new owners to finance investment projects and strengthens performance. Empirically, we find a significant positive effect of access to credit on changes in performance and investment around ownership reforms. Further, publicly owned enterprises with more severe constraints on access to financing due to low debt capacity of the public sector experience faster investment growth after the ownership change.
We also empirically evaluate the relative importance of access to financing and ownership changes for long-term performance. Similar to Knyazeva et al. (2006) , we account for selection and endogeneity issues involving the ownership change decision. While access to external financing has a positive effect on long-term performance changes, privatized industries do not perform better than industries remaining public during the same period.
Our paper is related to existing work on institutions and financial development. Rajan and Zingales (1998) find that growth in industries dependent on external capital is higher in countries with better capital markets. Demirguc-Kunt and Maksimovic (1998) conclude that firms are able to finance more growth through external financing in countries with better financial development and legal environment quality. Beck and Levine (2002) demonstrate the relevance of overall financial development for growth and the formation of new establishments. Beck et al. (2006) find a positive effect of financial intermediary development on firm size. Unlike the cited works, this paper considers the effects of prior financing constraints and current access to credit on performance around ownership changes. We ask which of the two factors is more important for performance and how access to external financing interacts with major ownership changes.
Our study also relates to the privatization literature. Existing papers perform pre-and post-privatization comparisons and find positive effects of privatization, competition, and regulation on performance (Dewenter and Malatesta, 2001; Megginson et al., 1994; D'Souza and Megginson, 1999; D'Souza et al., 2001; Boubakri and Cosset, 1998; Wallsten, 2001; Bortolotti et al., 2002) . For instance, Boubakri et al. (2005) show post-privatization improvements in efficiency and profitability and a link among property rights, stock market turnover, and efficiency gains. Similarly, state-owned banks exhibit lower profitability, efficiency, and asset quality, and they engage in less prudent lending practices (Lin and Zhang, 2009; Jia, 2009; Iannotta et al., 2007) .
Unlike other work, this paper focuses on the effects of access to credit and past financing constraints on post-privatization performance. We contribute to existing literature by showing a link between access to external financing, particularly through the credit channel, and performance and investment around ownership changes. Our analyses disentangle the ownership change decision, performance consequences of ownership changes, and differences in long-term performance of publicly owned and privatized industries to draw conclusions about the role of access to financing before and after ownership reforms for performance and operating decisions. We also find that privatized industries do not outperform public sectors after controlling for endogeneity. This paper uses a comprehensive telecommunications sector data set. The chosen setting offers several advantages: increased relevance of external financing due to the industry's capital intensity, fewer concerns about the endogeneity of country-level financing conditions to a single sector's performance, and greater homogeneity and comparability of data across countries. Further, telecommunications sector findings are supplemented with firmlevel evidence obtained in a multi-sector sample. Our empirical methodology accounts for the endogeneity of ownership reforms.
Ownership reforms trigger major shifts in the sources of funding for new projects. Our first hypothesis concerns the role of access to credit for post-privatization performance changes. Recently privatized firms lack a reputation in capital markets and face potentially significant information asymmetries. Due to lower information sensitivity of debt, the lending channel would appear to be an important method of accessing additional external financing for such firms. We argue that the availability of credit has a favorable effect on performance around ownership changes. Developed credit markets promote more efficient allocation of capital to new investment projects. Recently privatized firms that lack internal cash flow to finance value-increasing projects can avoid underinvestment due to increased availability and (or) lower cost of credit. Therefore, our first hypothesis is that firms that switched to private ownership exhibit stronger performance improvements and higher investment growth in environments with better access to bank credit.
An alternative prediction arises from the argument that financial market monitoring limits managerial slack and empire building as well as helps eliminate inefficient investments undertaken prior to privatization, resulting in better performance of borrower firms. Hence, while performance would improve at a faster rate in the presence of developed credit markets, investment would decrease or grow more slowly. We consider the effects of credit on performance and investment changes to distinguish empirically between our main hypothesis and this competing prediction.
Our second hypothesis relates financing constraints prior to privatization to performance changes after ownership reforms. Reduced borrowing capacity of the government can limit the funding available to state-owned entities, potentially resulting in underinvestment in value-improving projects while the industries are predominantly publicly owned. State-owned enterprises that experience internal cash flow shortfalls have less financial flexibility if the public sector is subjected to financing constraints. Enterprises that were subjected to public sector financing constraints prior to privatization might realize larger gains from a shift to private ownership. They are expected to benefit more from the financing obtained during the privatization transaction and from raising external financing as a privately owned company, resulting in higher growth after the ownership reform. Previously unconstrained public enterprises are expected to gain less from the ownership change. Therefore, our second hypothesis is that performance and investment changes around ownership reforms are increasing in prior financing constraint.
We also ask whether privatized industries outperform comparable publicly owned industries. Several possible considerations arise. According to the soft budget constraint argument, the switch to private ownership increases investment efficiency and benefits performance by eliminating value-destroying investments. According to an alternative view, if the costs of the reforms are factored in, privatized industries need not outperform publicly owned industries, at least in the short to medium run (Knyazeva et al., 2006) . However, the relation of ownership change and performance can be confounded by the opposite effects observed for different subsamples of privatized industries. Instead of examining the overall effects of ownership reforms on performance, this paper attempts to identify industries that benefit from a change to private ownership and those that fail to realize improvements. For previously constrained industries, the switch to private ownership is expected to increase access to financing and, by consequence, performance. Privatization need not benefit previously unconstrained enterprises. Reputation building in capital markets takes time, while unconstrained governmentowned enterprises receive continuous funding. In addition, undervalued deals are more vulnerable to the risk of reversal of privatization, which increases the cost of capital (Hoff and Stiglitz, 2004) . We therefore examine subsamples based on prior constraint, current access to external financing, and institutional environment to disentangle the positive and negative effects of privatization.
The remainder of the paper is organized as follows. Section 2 describes the data and methodology. Section 3 presents the results. Section 4 concludes.
Data

Sample
The first set of tests examines performance and investment dynamics around ownership changes. We use a cross-country sample of telecommunications industry privatizations. Privatization reform data are obtained from Guillen et al. (2004 Guillen et al. ( ) for 1987 Guillen et al. ( -1999 . Certain control variable definitions require data availability for [1982] [1983] [1984] . Industry performance and investment variables are obtained from International Telecommunication Union World Telecommunications Indicators. The second set of tests analyzes long-term performance changes in the full sample of privatized and publicly owned industries.
We focus on the telecommunications sector for several reasons. First, capital intensity of the telecommunications sector heightens the role of access to external financing and prior financing constraints for investment and performance. The findings can inform inference about other capital-intensive industries. Second, country-level regressions of economic growth on financial development examined in earlier work are susceptible to causality concerns. Our use of performance and investment data for a single sector mitigates the issue of endogeneity of country-level access to capital measures. Third, data on operating decisions and performance within a single sector are more comparable across countries.
The final set of tests corroborates the main results in a multisector sample of European privatization deals conducted in [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . Data on years of privatization and privatized stakes are obtained from Privatization Barometer. Firm-level privatization data are matched to Amadeus data on financial characteristics of privatized companies.
Variables
Telecommunications sector analyses use several dependent variables. All variables are expressed as changes. The first two measures characterize growth in output and availability of service. Total subscriber density is defined as the number of total telephone subscribers per hundred inhabitants. The measure accounts for possible substitution of mobile service for fixed line service. However, it could falsely attribute the spike in phone service due to cell phone usage to the effect of ownership reforms. Therefore, we also use fixed phone line density, defined as the number of fixed lines per hundred inhabitants. The third measure is total capacity (telephone line connective capacity scaled by population). The fourth measure is sector investment, defined as the ratio of telecommunications investment to gross domestic product (GDP). Due to data constraints, we resort to aggregate sector-level data on annual investment expenditure. Given the high concentration of the telephone service industry, particularly in the immediate aftermath of ownership reforms, changes in sector investment should be a reasonably accurate reflection of the trends in investment of recently privatized telecom providers. The fifth measure characterizes sector revenues (the ratio of annual telecommunications revenue to GDP).
Firm-level analyses use profitability variables, including the ratio of earnings before interest and taxes (EBIT) to total assets and profit margin, to measure operating performance more directly.
One of the main explanatory variables in this study is access to credit; particularly, bank credit. Bank credit plays a significant role in a number of developed countries in the sample, but especially so in countries with less developed equity markets. Recently privatized enterprises are likely to face higher information asymmetries than companies with an established reputation in the capital markets. Bank credit is expected to be an important method of raising external financing for recently privatized companies. The bank credit measure can also be used to distinguish the main hypothesis from the alternative soft budget constraint prediction. As delegated monitors, banks can oversee the management to prevent overinvestment. If recently privatized companies have valuedestroying investments as a result of past soft budget constraints, bank credit should have a positive effect on performance but a negative effect on investment growth. However, if the access to external financing hypothesis holds, bank credit should have a positive effect on both performance and investment. The variable is defined as the share of domestic bank credit in GDP. For robustness, we consider the share of domestic private sector credit in GDP. We also examine the sensitivity of access to credit results to the inclusion of equity market development measures.
1
Due to the scarcity of firm-level data on pre-privatization financing constraints, we define prior constraint based on the past debt burden of the government. High debt levels limit the government's borrowing capacity and increase interest payments, hindering the state's ability to finance projects in capital-intensive state-owned industries. Similar to country-level measures of access to credit, our prior constraint variable has the advantage of being relatively exogenous to future performance of an individual sector. The variable is defined as the average share of public and publicly guaranteed debt in GDP prior to the ownership change. The share of external debt in GDP is used in robustness checks. In addition, we use the presence of a sovereign debt rating prior to privatization to proxy for past availability and cost of government debt financing.
Several controls are included. Competition and the presence of an independent regulator are expected to improve performance ( Wallsten, 2001; Li and Xu, 2004) . The competition index provided by Li and Xu (2004) and Estache and Goicoechea (2005) is a categorical variable that varies among monopoly, duopoly, partial competition, and extensive competition. We also control for past performance, country income, and legal origin (based on La Porta et al., 1998) . The year of privatization is included to account for learning about privatization design and possible technological shifts. For robustness we control for the scope of the ownership change (full or partial privatization) to capture variation in incentives. Firm-level performance analyses include controls for firm size, the share of tangible assets in total assets, average industry performance, the number of years since privatization, percentage privatized, and year dummies. Because Frydman et al. (1999) find that privatization gains are realized with outsider but not insider owners, we also control for post-privatization ownership structure in firm-level tests (Amadeus). Other robustness checks introduce controls for privatization method and value of privatization transactions (World Bank Privatization Database and Privatization Barometer). Table 1 reports descriptive statistics for the main variables.
Methodology
We analyze performance changes over several time horizons. First, we examine changes in performance in the three years after the ownership reform (years +1 to +3) relative to three years before the ownership reform (years À3 to À1). The ownership reform year (year 0) is excluded. Second, we analyze the effects of ownership 1 Access to bank credit in a given country is arguably exogenous to the performance of a single sector or firm, whereas stock market liquidity is more likely to be affected by countrywide share issue privatizations (Bortolotti et al., 2007) . changes and access to financing on long-term changes in performance over fixed windows (1987-1989 to 2000-2002) . Third, we estimate panel data regressions of performance changes using all available observations (without limiting the period of analysis to three years after the reform). Panel data regressions include the number of years since privatization to control for the time-varying effect of past ownership changes.
If performance is persistent, some industries could systematically outperform others. To address this, we either examine changes in performance or include fixed effects and control for average industry performance. The downside of fixed effects estimation is the exclusion of time-invariant characteristics such as pre-privatization financing constraint, legal environment quality, and privatization method.
Sectors or firms with certain unobserved time-invariant characteristics could be targeted for privatization ( Gupta, 2005) . Selfselection into the ownership reform sample would preclude valid inference. To account for this, we include a set of country-, sector-, or firm-level controls that could be correlated with post-privatization performance, including initial performance. A selection model is used to analyze performance changes after privatization. We use treatment effects estimation of the effect of privatization The sector-level sample includes telecommunications industries privatized in 1987-1999 and industries remaining public with available Guillen et al. (2004) privatization and regulation reform data, World Telecommunication Indicators (ITU) sector data, and World Development Indicators (WDI) country data. The main variable is the change in average performance or investment in the three years after the ownership reform relative to the three years before the reform. Output (I) is fixed telephone line density per 100 inhabitants. Output (II) is the number of telephone subscribers per 100 inhabitants. Capacity is fixed line connective capacity per 100 inhabitants. Investment is the ratio of telecommunications investment to gross domestic product (GDP) (%) (ITU). Revenue is the ratio of telecommunications revenue to GDP (%) (ITU). Access to credit (ratio of domestic bank credit to GDP), private credit (ratio of domestic private sector credit to GDP), equity market cap (ratio of market capitalization to GDP), and geographic area (log of surface area in km 2 ) are averaged over three years after the ownership reform (WDI). Prior constraint (ratio of public and publicly guaranteed debt to GDP) and prior external debt constraint (ratio of external debt to GDP) are averaged over three years before the ownership reform (WDI). Initial output is average fixed telephone line density per 100 inhabitants in 1982 -1984 . Initial country income (average gross national product per capita (log) in 1970-1995), French legal origin (equals one for French legal origin countries and zero otherwise), geographic latitude (absolute value of average latitude, scaled to [0,1]), and Catholic religion (percentage of Catholic population) are obtained from La Porta et al. (1999) . Competition is the index of competition in local phone service that varies between monopoly and competition (Li and Xu, 2004; Estache and Goicoechea, 2005) . Scope of privatization is the ratio of the total value of privatization transactions reported in all sectors in 1990-1999 (in 1999 dollars) to year 1999 country GDP (%) (World Bank Privatization Database, WDI). Initial population is the average log of population in 1982 -1984 . Initial budget balance is the average ratio of budget balance to GDP (%) in 1982 -1984 .
The firm-level sample includes European firms from all sectors privatized in 1989-2006 with available Privatization Barometer and Amadeus data. The main variable is the change in performance after the ownership reform relative to the three years before the reform. EBIT/A is the ratio of EBIT (earnings before interest and taxes) to total assets (%). Profit margin is the ratio of pre-tax profit to operating revenue (%). Size is log of consumer price index adjusted sales (WDI). Debt/A is the ratio of current and noncurrent liabilities to total assets. Tangible assets is the ratio of tangible fixed assets to total assets. Transaction value is privatization transaction value as a percentage of GDP in the year of privatization (Privatization Barometer). GDP growth is growth in GDP (WDI). DIncome per capita is change in GDP per capita (log) relative to average GDP per capita (log) in the three years before the reform (WDI).
on performance changes to address the possible endogeneity of privatization. The resulting estimates are consistent. Treatment effects estimation is more efficient than instrumental variables estimation. Further, as fixed effects filter out unobserved group-level heterogeneity, fixed effects estimation partly addresses the endogeneity problem. et al. (1999) . Initial population is the average log of population in 1982 -1984 . Initial budget balance is the average ratio of budget balance to gross domestic product (GDP) (%) in 1982 -1984 . Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively. 
ITU). Output (II) is the number of telephone subscribers per 100 inhabitants (ITU). Capacity is fixed line connective capacity per 100 inhabitants (ITU). Investment is the ratio of telecommunications investment to gross domestic product (GDP) (%) (ITU). Revenue is the ratio of telecommunications revenue to GDP (%) (ITU)
. Access to credit is the ratio of domestic bank credit to GDP, averaged over three years after the ownership reform (WDI). Prior constraint is the ratio of public and publicly guaranteed debt to GDP, averaged over three years before the ownership reform (WDI). Initial output is average fixed telephone line density per 100 inhabitants in 1982 -1984 . Initial country income (average gross national product per capita (log) in and French legal origin (equals one for French legal origin countries and zero otherwise) are obtained from La Porta et al. (1999) . Competition is the index of competition in local phone service that varies between monopoly and competition (Li and Xu, 2004; Estache and Goicoechea, 2005) . Independent regulator equals one if an independent regulator was present after privatization and zero otherwise (Guillen et al. (2004) ). Full privatization equals one if a full privatization took place and zero otherwise (Guillen et al., 2004) . Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively. The following variables are used to explain ownership changes. Historical performance could affect the odds of privatization. Wellperforming companies can raise more capital as part of a privatization sale. Also, cash-strapped governments facing fiscal deficits could accelerate the sales of underperforming state-owned entities (Noll (2000) ). Countries with the French legal tradition tend to have weaker shareholder rights (La Porta et al., 1998) . As a result, governments in French legal origin countries could be more likely to retain concentrated stakes and defer the sale of state-owned entities to investors. Past population size and income are included to control for country-level heterogeneity. Following La Porta et al., 1999, we add two other proxies for exogenous country conditions: location (log of absolute value of latitude, with higher values corresponding to temperate climates, which could contribute to the formation of better institutions) and religious composition (percentage of Catholics as a proxy for social traditions and attitudes).
Results
Before turning to the analysis of performance changes, we examine the ownership reform decision. The ownership reform probability is predicted in Table 2 (columns I-III). As expected, industries in French legal origin countries are significantly less likely to be privatized. The sign of the coefficient on initial output is negative, which suggests that governments are more willing to privatize poorly performing enterprises. Historical average budget balance has a negative effect on the likelihood of a full privatization, implying that fiscally burdened governments are more likely to undertake a complete transfer of ownership rights. More developed countries favor privatizations with full transfer of ownership, all else given. Choice of the scope of ownership reforms (full, majority stake, minority stakes, none) is modeled using Ordered Probit and Multinomial Probit (Table 2 , columns IV-V). The results are consistent with the evidence above. All else equal, a full privatization is more likely to occur in poorly performing industries; countries with fiscal deficits; countries with non-French legal origin; and larger, more developed economies.
We now turn to the analysis of performance after ownership reforms. In Table 3 we examine changes in performance and operating characteristics in the three years following privatization to identify the determinants of successful reforms and evaluate the relative importance of access to financing. The results in columns private credit (ratio of domestic private sector credit to GDP), and equity market cap (ratio of market capitalization to GDP) are averaged over three years after the ownership reform (WDI). Financial development index is obtained from the factor analysis of access to credit, private sector credit, and equity market cap, which yielded a single factor with eigenvalue above one with scoring coefficients of 0.92, 0.12, and 0.06, respectively. Prior constraint is the ratio of public and publicly guaranteed debt to GDP, averaged over three years before the ownership reform (WDI). Sovereign investment grade equals one if the government had a Moody's issuer rating of Baa3 or better in the three years prior to privatization and zero if the sovereign rating was below Baa3 or the country was not rated. Borrowing cost differential is the principal-weighted average spread between corporate bond yields and principal-weighted yield on government bonds with the same maturity and currency of issue in a given country for issues recorded in SDC Platinum Global Issues database in the three years following privatization. The following variables are obtained from the World Bank Privatization Database: scope of privatization (ratio of the total value of privatization transactions across all sectors reported in 1990-1999 (in 1999 dollars) to year 1999 country GDP (%)), public offerings (proportion of telecommunications sector privatization deals undertaken through public offerings and share issues in 1990-1999), direct/asset sales (proportion of telecommunications sector privatization deals undertaken through direct, private, negotiated, auction, or asset sales in 1990-1999), and concessions/leases (proportion of telecommunications sector privatization deals undertaken through concessions and leases in 1990-1999). Initial country income (average gross national product per capita (log) in and French legal origin (equals one for French legal origin countries and zero otherwise) are obtained from La Porta et al. (1999) . Competition is the index of competition in local phone service that varies between monopoly and competition (Li and Xu, 2004; Estache and Goicoechea, 2005) . Independent regulator equals one if an independent regulator was present after privatization and zero otherwise (Guillen et al., 2004) . Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively. This table presents regressions of changes in average industry performance and investment in the three years after the ownership reform relative to the three years before the reform, estimated with correction for selection using full maximum likelihood. The sample includes telecommunications industries privatized in 1987-1999 with available Guillen et al. (2004) privatization and regulation reform data, World Telecommunication Indicators (ITU) sector data, and World Development Indicators (WDI) country data.
Output (I) is fixed telephone line density per 100 inhabitants (ITU). Output (II) is the number of telephone subscribers per 100 inhabitants (ITU). Capacity is fixed line connective capacity per 100 inhabitants (ITU). Investment is the ratio of telecommunications investment to gross domestic product (GDP) (%) (ITU). Revenue is the ratio of telecommunications revenue to GDP (%) (ITU). Access to credit is the ratio of domestic bank credit to GDP, averaged over three years after the ownership reform (WDI).
Prior constraint is the ratio of public and publicly guaranteed debt to GDP, averaged over three years before the ownership reform (WDI). Initial output is average fixed telephone line density per 100 inhabitants in 1982 -1984 . Initial country income (average gross national product per capita (log) in 1970-1995) is obtained from La Porta et al. (1999) . Competition is the index of competition in local phone service that varies between monopoly and competition (Li and Xu, 2004; Estache and Goicoechea, 2005) . Independent regulator equals one if an independent regulator was present after privatization and zero otherwise (Guillen et al., 2004 I-IV and VI support the access to external financing hypothesis. Access to credit has a positive and significant effect on different measures of growth around ownership changes. Performance changes around ownership reforms are less sensitive to prior public sector constraints. The hypothesized positive effect of the prior public sector constraint is significant in the revenue specification (column VI). Furthermore, privatizations undertaken in later years are associated with stronger performance improvements, consistent with learning about optimal privatization design. We next examine changes in investment (column V). Access to credit has a positive effect on investment changes. Changes in investment of privatized companies do not appear to be driven by the elimination of soft budget constraints under the pressure of financial market discipline. Instead, recently privatized enterprises seem to be taking advantage of greater availability of external financing in environments with widespread access to credit. Further, industries subjected to more significant financing constraints under state ownership experience larger increases in investment after a change in ownership.
In addition to access to credit, equity market development could influence performance after privatization. Results of the analyses are presented in panel A of Table 4 . When market capitalization is included jointly with access to credit, it enters with a marginally significant coefficient while access to credit retains its positive sign and significance (column I). Multicollinearity due to a 0.74 correlation of market capitalization and access to credit is a potential concern. When included separately, however, market capitalization remains insignificant (column II). We also perform factor analysis of access to credit, private sector credit, and market capitalization measures. The resulting financial development index places most of the weight on access to credit and enters with a significant and positive coefficient (columns III-V). Newly privatized firms are likely to present significant information asymmetries to prospective investors. Because debt is less information-sensitive than equity, access to credit is a more significant determinant of performance of recently privatized sectors. We conclude that access to credit appears to have the greatest influence on performance, so we focus on this variable in subsequent analyses.
Tests of the prior constraint hypothesis reported in Table 3 rely on the extent of public sector indebtedness prior to privatization.
However, fiscally sound governments in countries with strong growth prospects could borrow extensively yet pay a relatively low cost of debt. As an alternative, we use the presence of an investment grade sovereign bond rating to capture the government's creditworthiness as a prospective borrower. The sovereign investment grade dummy equals one if Moody's sovereign issuer rating was Baa3 or above in the three years prior to privatization and zero if the rating was lower or if the country was not rated (Moody's Investors Service, 2003) . If the prior constraint hypothesis holds, post-privatization gains would be stronger in countries that lacked a sovereign investment grade rating prior to the reform. Consistent with earlier findings, the prior constraint effect is significant for changes in investment but not for changes in performance, holding prior public debt levels constant (columns I-III of Table 4 , panel B). The next robustness check evaluates the potential effects of a change from the public financing constraint to a private sector financing constraint after privatization. We use weighted average spreads between corporate and government bond yields in a given country to proxy for potential relaxation or tightening of borrowing constraints after the change from public to private ownership (SDC Global Issues). High positive spreads indicate that privatized enterprises likely face higher borrowing costs than sovereign issuers, which should have an adverse effect on investment and performance. We find a significant effect in the case of investment changes but not performance changes. The additional evidence is consistent with the findings in Table 3 . Relaxation of the prior constraint only affects investment changes after ownership reforms.
Finally, we examine robustness of access to credit findings to the inclusion of reform characteristics.
2 The results remain qualitatively similar after the inclusion of the cumulative volume of privatization transactions in the country and dummies for the use of public offerings, direct or asset sales, and concessions or leases in privatization reforms (Table 4 , panel C).
The results of performance and investment regressions with correction for selection bias are reported in Table 5 . The model of 
inhabitants (ITU). Output (II) is the number of telephone subscribers per 100 inhabitants (ITU). Capacity is fixed line connective capacity per 100 inhabitants (ITU). Investment is the ratio of telecommunications investment to gross domestic product (GDP) (%) (ITU). Revenue is the ratio of telecommunications revenue to GDP (%) (ITU). Access to credit is the ratio of domestic bank credit to GDP (WDI).
DIncome per capita is the change in GDP per capita (log) relative to average GDP per capita (log) in the three years before the reform (WDI). Years since privatization is the number of years since privatization (Guillen et al., 2004) . Independent regulator equals one if an independent regulator is present and zero otherwise (Guillen et al., 2004) . Sector fixed effects, year effects, and a control for annual consumer price inflation are included but omitted from the table. Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively.
the ownership change decision is adopted from column I of Table 2 . Similar to previous tables, we consider changes in performance in the three years after the ownership reform compared with average performance in the three years before the reform. The signs of coefficients of interest are consistent with previously presented ordinary least squares evidence. Access to credit has a positive and significant effect on performance and investment changes. Gains in performance and investment from better access to credit are generated already in the first three years after the ownership change. Investment changes remain positively correlated with prior constraint, indicating that previously constrained industries increase investment at a faster rate after the switch to private ownership.
Tests presented in the previous tables use differences in average performance before and after the ownership change, resulting in cross-sectional regressions with one observation per sector. We depart from this variable construction approach in Table 6 , which presents fixed effects estimation results using an unbalanced panel of changes in performance and investment following ownership reforms. Fixed effects estimation partly mitigates selection bias by controlling for unobservable time-invariant cross-sectional heterogeneity associated with the likelihood of privatization. Dependent variables are adjusted for the pre-privatization average but are allowed to vary over time. Due to the inclusion of fixed effects, time-invariant measures such as prior constraint are omitted. In all specifications, access to credit facilitates improvements Panel A presents regressions of long-term changes in performance of telecommunications industries that were privatized in 1990-1999 and telecommunications industries that remained public, estimated using treatment effects (full maximum likelihood method) to correct for the endogeneity of the ownership reform. The dependent variable is change in average performance in 2000-2002 relative to average performance in 1987-1989. The sample includes telecommunications industries with available Guillen et al. (2004) privatization and regulation reform data, World Telecommunication Indicators (ITU) sector data, and World Development Indicators (WDI) country data. Output (I) is fixed telephone line density per 100 inhabitants (ITU). Output (II) is the number of telephone subscribers per 100 inhabitants (ITU). Access to credit is the average ratio of domestic bank credit to gross domestic product (GDP) in 1987 (columns I, V, VII, and VIII), 1990 (column II), and 1987 -1989 (column III) (WDI). Private credit is the average ratio of domestic private sector credit to GDP in 1987 . Prior constraint is the ratio of public and publicly guaranteed debt to GDP in 1987 -1989 . Initial output is average fixed telephone line density per 100 inhabitants in 1982 -1984 . Initial country income (average gross national product per capita (log) in 1970-1995) is obtained from La Porta et al. (1999) . Indebted equals one if the country was classified by the World Bank as severely or moderately indebted in 1998 and zero otherwise. Competition is the index of competition in local phone service that varies between monopoly and competition (Li and Xu, 2004; Estache and Goicoechea, 2005) . Independent regulator equals one if an independent regulator was present and zero otherwise (Guillen et al. (2004) ). The treatment effect is privatization (columns I-VI) or full privatization (columns VII-VIII). Privatization equals one if a privatization took place in 1990-1999 and zero otherwise (Guillen et al., 2004) . Full privatization equals one if a full privatization took place in 1990-1999 and zero otherwise (Guillen et al., 2004) . The privatization decision is predicted with initial output, initial population, geographic latitude, Catholic religion, and French legal origin. Initial output is defined above. Initial population is the average log of population in 1982 -1984 . French legal origin (equals one for French legal origin countries and zero otherwise), geographic latitude (absolute value of average latitude, scaled to [0,1]), and Catholic religion (percentage of Catholic population) are obtained from La Porta et al. (1999) . Panel B presents the results of estimating the specifications of columns I and V of panel A in subsamples defined as follows: access to credit 1987-1999 above or below sample median (columns I-II); private credit above or below sample median (columns III-IV); prior constraint above or below sample median (columns V-VI); French legal origin equals one or zero (columns VII-VIII). Variables used to define subsamples are excluded from respective specifications. Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively.
in performance and growth in investment, consistent with the findings in the previous tables. Next, we analyze the effects of privatization and access to financing on long-term changes in performance in the full sample that includes both privatized and publicly owned industries (Table  7) . Access to credit, measured over different time periods (1987-1999, 1990-1999, and 1987-1989) , has a positive effect on longterm performance changes, which is consistent with the role of access to credit for performance improvements among privatized industries. Industries in severely indebted countries experience setbacks in performance. This full sample effect is not surprising: Publicly owned industries suffer from the government's limited ability to borrow, whereas the effect of prior constraint on the performance of privatized industries was not found to be significant. Initial output and country income are positively associated with subsequent growth in output.
Coefficients on the privatization and full privatization variables are not statistically significant. Although ownership reforms are accompanied by significant performance increases, the ownership change sample on average does not outperform the sample of publicly owned industries, all else equal. Our results lend support to the view that the cost of ownership reforms should be traded off against performance gains due to strengthened incentives and other improvements. The substitution of guaranteed government financing for the need to raise financing from banks and private investors (initially without a strong reputation in external capital markets) could prevent privatized entities from fully capitalizing on improvements in incentives. Costs of private financing also are higher if the risk of privatization reversal (future nationalization of the privatized company) is not trivial. Finally, previously unconstrained firms could experience little improvement in access to capital after privatization.
To identify industries that were most affected by ownership changes, we divide the full sample into subsamples based on access to credit, prior constraints, and legal origin (panel B of Table  7 ). Industries that enjoy better credit access after privatization are expected to benefit more from the ownership change, and vice versa. However, the privatization effect remains insignificant across the different subsamples.
3 Further, institutional barriers to shareholder rights as well as potential risks to property rights (such as privatization reversals) are expected to be higher in French legal origin environments (La Porta et al., 1998) . Boubakri et al. (2009) find that the negative effect of government ownership is mitigated by the presence of sound institutions. The effect of ownership reforms on performance is insignificant in both subsamples. A similar pattern is observed in the subsamples based on prior constraint. Further robustness checks verify the sensitivity of the main performance results to alternative definitions of the main variables and the inclusion of additional controls (Table 8) . This table presents regressions of changes in average industry performance and investment in the three years after the ownership reform relative to the three years before the reform, estimated with correction for selection using full maximum likelihood. The sample includes telecommunications industries privatized in 1987-1999 with available Guillen et al. (2004) privatization and regulation reform data, World Telecommunication Indicators (ITU) sector data, and World Development Indicators (WDI) country data. Output (I) is fixed telephone line density per 100 inhabitants (ITU). Output (II) is the number of telephone subscribers per 100 inhabitants (ITU). Investment is the ratio of telecommunications investment to gross domestic product (GDP) (%) (ITU). Access to credit (ratio of domestic bank credit to GDP), private credit (ratio of domestic private sector credit to GDP), and geographic area (log of surface area in km 2 ) are averaged over three years after the ownership reform (WDI). Prior constraint (ratio of public and publicly guaranteed debt to GDP) and prior external debt constraint (ratio of external debt to GDP) are averaged over three years before the ownership reform (WDI). Initial output is average fixed telephone line density per 100 inhabitants in 1982 -1984 . Initial country income (average gross national product per capita (log) in and geographic latitude (absolute value of average latitude, scaled to [0,1]) are obtained from La Porta et al. (1999) . Year of privatization is the year of the privatization reform (Guillen et al., 2004) . Independent (semi-autonomous) regulator equals one if an independent (semi-autonomous) regulator was present after privatization and zero otherwise (Guillen et al., 2004) . Competition is the index of competition in local phone service that varies between monopoly and competition (Li and Xu, 2004; Estache and Goicoechea, 2005) . The selection equation includes initial output, initial population, geographic latitude, Catholic religion, initial country income, and French legal origin. Initial population is the average log of population in 1982 -1984 . French legal origin (equals one for French legal origin countries and zero otherwise) and Catholic religion (percentage of Catholic population) are obtained from La Porta et al. (1999) . Wald test of the independence of the main equation and selection equation is reported. Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively. This table presents regressions of changes in firm-level performance after the ownership reform relative to the three years before the reform. The sample includes European firms from all sectors privatized in 1989-2006 with available Privatization Barometer and Amadeus data. Panel A presents firm fixed effects regressions. Panel B presents ordinary least squares regressions with country and industry effects. EBIT/A is the ratio of earnings before interest and taxes (EBIT) to total assets (%). Profit margin is the ratio of pre-tax profit to operating revenue (%). Access to credit is the ratio of domestic bank credit to gross domestic product (GDP) (WDI). Private credit is the ratio of domestic private sector credit to GDP (WDI). Equity market cap is the ratio of market capitalization to GDP (WDI). Industry performance is the two-digit standard industrial classification industry average of the dependent variable, computed across all countries. Size is log of consumer price index adjusted sales (WDI). Tangible assets is the ratio of tangible fixed assets to total assets. Debt/A is the ratio of current and noncurrent liabilities to total assets. The following variables are obtained from Privatization Barometer: years since privatization (number of years since privatization), percent privatized (percent of the firm value that was privatized), transaction value (privatization transaction value as a percentage of GDP in the year of privatization), and public offering (equals one if the privatization sale method is a public offering and zero if privatization method is a private sale). GDP growth (growth in GDP) and DIncome per capita (change in GDP per capita (log) relative to average GDP per capita (log) in the three years before the reform) are obtained from WDI. Ownership structure variables represent percentage stakes held in the privatized firm after privatization by financial institutions, nonfinancial corporations, investment and pension funds and foundations, individuals and employees, and foreign owners, respectively (Amadeus Ownership). Year effects (and year of privatization in columns I-II of panel B) are included. Robust standard errors are in the parentheses. Statistical significance at the 1%, 5%, and 10% level is denoted with ÃÃÃ, ÃÃ , and Ã , respectively.
While the emphasis is on bank credit, we conduct a robustness check using private sector credit. Private sector credit enters with a significant positive coefficient, as expected. An alternative measure of prior public sector constraint, ratio of external debt to GDP, enters significantly in the investment growth regression. Previously constrained industries exhibit significantly higher investment growth after privatization.
The results presented so far were based on telecommunications sector data. While this research design has clear advantages, the last set of tests extends the sample to incorporate all sectors. We also refine the definitions of the dependent variables to focus on firm-level measures of profitability, which could offer another dimension of performance not captured in the preceding analysis. Firm-level results are reported in Table 9 . Firm fixed effects and year effects are included. Profitability measures are adjusted for average profitability in the three years prior to the first reported ownership change.
Access to credit contributes to higher profitability. A 10% increase in bank credit as a share of GDP is associated with 2.3% higher profitability changes among privatized companies. The effect continues to hold when the sample is restricted to telecommunications companies and when the dependent variable is replaced with the change in the profit margin. The privatized percentage stake does not enter significantly, consistent with the evidence presented in Table 7 . Other controls, such as industry performance and size, enter with expected signs.
In columns V-VII of panel A, we account for the role of equity financing for firm-level performance. As in sector-level analyses, access to credit retains its significant positive effect but market capitalization is not significant. In addition, we control for leverage defined as the ratio of total liabilities to total assets (columns VI-VII). Although this variable could be endogenous, there is a positive association between firm performance and reliance on equity capital, consistent with prior work (Lang et al., 1996) .
The use of firm fixed effects in panel A of Table 9 controls for time-invariant firm-level heterogeneity. Therefore, time-invariant controls are omitted. In panel B of Table 9 , firm fixed effects are replaced with country and industry fixed effects, and time-invariant privatization transaction characteristics (the value sold as a percentage of GDP and privatization sale method, identified as public offering or private sale in Privatization Barometer) are introduced.
Higher transaction values are associated with better subsequent performance. After the introduction of the controls, the privatized stake coefficient becomes significant, which indicates that the performance of privatized companies is increasing in the stake sold although privatization itself is not associated with better performance (columns I-II). Further, access to credit results continue to hold after the inclusion of controls for post-privatization ownership structure. Stakes by financial institutions and nonfinancial corporate owners enter with negative coefficients. Foreign ownership has a positive effect, and ownership by individuals and employees has a negative effect, although both coefficients are not statistically significant (columns III-IV).
Conclusion
The performance and growth implications of access to financing are examined in the context of major ownership changes. This paper offers new evidence on the effects of financing constraints, access to credit, and the performance-ownership relation around large changes in ownership in the course of ownership reforms. Our hypotheses address two issues: the impact of access to credit on performance and investment decisions following ownership changes and the implications of borrowing constraints faced by the public sector prior to the change in ownership for subsequent growth. The main findings are as follows.
First, access to credit facilitates performance improvements and investment growth following ownership reforms. Bank lending in particular is key to growth in investment, capacity, output, and profitability among recently privatized enterprises. Second, prior public sector financing constraint has a significant positive effect on investment around ownership changes. Previously constrained industries grow faster following a move to private ownership and relaxation of financing restrictions than their unconstrained counterparts. Third, the ownership reform sample fails to outperform the sample of publicly owned industries. The effect of ownership reforms remains insignificant also when conditions such as financial development, legal environment, and prior borrowing constraints are taken into account.
Our empirical analysis employs a comprehensive international telecommunications sector data set, which offers several advantages: broad country representation, relevance of access to financing due to capital intensity of the chosen industry, and homogeneity in the measurement of operating characteristics. Further, compared with aggregate economic outcomes, growth and performance changes in a single sector are less likely to drive country-level credit development, mitigating reverse causality concerns. A second set of tests uses a multi-sector sample of European privatizations to examine the effects of access to credit on firm performance around ownership changes. The empirical methodology accounts for the endogeneity of ownership reforms using a privatization decision model as well as fixed effects.
